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(54) OPERATION CONTROLLER FOR AIR CONDITIONING APPARATUS 

(57)Abstract: 

PURPOSE: To deliver outlet air to a circumferential 
living area and contrive the improvement of a 
temperature distribution in a room space, in an air 
conditioning apparatus which sends air-conditioning air 
from the side of a ceiling. 

CONSTITUTION: A flap 9 for regulating the direction of 
air sent by a ventilating fan 6 is provided and the 
position thereof is fluctuated by a flap motor 10 
periodically along horizontal direction from vertically 
lower side of the fan 6. The direction of airflow is 
detected by a directional position of airflow detecting 
means 20 while the flow rate of air of the ventilating fan 
6 is increased by an air flow rate control means 51 when 
the direction of airflow is moved from the vertically 
downward direction toward horizontal direction. 
According to this method, air speed in horizontal 
direction is increased to deliver outlet air effectively to a 
living area at the circumferential parts in a room against 
the effect of convection upon either cooling operation or 

heating operation whereby a temperature distribution in a room space is improved. When the 
title controller is constituted so that the fluctuation range of the direction of airflow can be set 
arbitrarily, the temperature distribution can be improved further 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim t] In the conditioner with which airflow is equipped with the blower fan (6) constituted by 
adjustable, and ventilation of this blower fan (6) was made to blow off from a head-lining side to 
indoor space the wind direction which adjusts the blow-off direction of air-conditioning air to 
acOustable — a modification device (9) and the blow-off direction of air-conditioning air are 
fluctuated periodically — as — the above — wind direction — with the driving means (10) which 
drives a modification device (9) the wind direction driven by this driving means (10) — the wind 
direction which detects the location of a modification device (9) — with a location detection 
means (20) this — wind direction — the control device of the conditioner characterized by 
having the airflow control means (51) controlled so that the output of a location detection means 
(20) is undergone and wind direction increases airflow according to the other side horizontally 
from a vertical lower part. 

[Claim 2] the wind direction according [ on the control device of a conditioner according to claim 
1, and ] to a driving means (10) — the control device of the conditioner characterized by having 
a fluctuation entry means (31) to set the both ends of the fluctuation range as adjustable. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control device of the conditioner constituted 
so that wind direction might be changed periodically, and relates to the cure against 
improvement of the amenity of air-conditioning especially. 
[0002] 

[Description of the Prior Art] the former — the wind direction of a conditioner — as a control 
unit, so that it may be indicated by JP,2-131 153,U Have the cam interlocked with an adjustment 
wing and the time amount taken for a cam to carry out a predetermined angular displacement is 
measured, the wind direction which can swing — wind direction — the time setting which 
measured time amount until an adjustment wing arrives at a predetermined angular-displacement 
location — carrying out — wind direction, when only this setup time drives the motor which 
drives an adjustment wing change of power line periods when a power line period is changed into 
50Hz from 60Hz — receiving — always — wind direction — it is the well-known technique 
which is going to hold the swing location of an adjustment wing uniformly. 
[0003] 

[ProblemCs) to be Solved by the Invention] if a Prior art like the above-mentioned official report 
is used — wind direction — the air port of the conditioner installed, for example in the head- 
lining side of indoor space since the swing location of an adjustment wing was secured correctly 
— wind direction — even when a power line period changes by arranging a control unit, air^ 
conditioning air can be correctly supplied to the habitation region of indoor space. 
[0004] However, by the part which is in the method of directly under of the blow-off airport of 
indoor space in that case, and the part near the circumference of indoor space, since a 
difference is in distance from a blow-off airport, there is a problem that the wind speeds which 
arrive at the part differ. That is, since the wind speed of blow-off air is equal to a vertical side at 
a level side as shown in drawing 9 , in a horizontally near side, a wind speed becomes very weak 
at the point to which blow-off air went to some extent consequently descent of cold blast 
arises at the time of air conditioning operation, and the rise by the side of head lining of warm air 
arises at the time of heating operation. For this reason, without air-conditioning air reaching 
effective in the habitation region of a periphery, the temperature distribution of indoor space 
became uneven (refer to the two-dot chain line part of this drawing), and there was a possibility 
of spoiling the amenity of air-conditioning. 

[0005] This invention is made in view of this point, and in the conditioner which supplied air- 
conditioning air from the head-lining side, the purpose is shown in making blow-off air arrive 
even at the habitation region of the periphery of indoor space effectively, having, and aiming at 
improvement in the amenity of air-conditioning, when the blow-off direction of air increases 
airflow along with the other side horizontally from a vertical lower part. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, airflow is 
equipped with the blower fan (6) constituted by adjustable, and the means which invention of 
claim 1 provided makes ventilation of this blower fan (6) conditioner ****** jt was made to blow 
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off from a headHining side to indoor space, as shown in drawing 1 . 

[0007] and the wind direction which adjusts the blow-off direction of air-conditioning air to 
adjustable as a control device of a conditioner — with a modification device (9) the blow-off 
direction of air-conditioning air is fluctuated periodically — as — the above — wind direction — 
with the driving means (10) which drives a modification device (9) the wind direction driven by 
this driving means (10) — the wind direction which detects the location of a modification device 
(9) — with a location detection means (20) this — wind direction — it considers as the 
configuration which establishes the airflow control means (51) controlled so that wind direction 
increases airflow according to the other side horizontally from a vertical lower part in response 
to the output of a location detection means (20). 

[0008] the wind direction according to a driving means (10) as the means which invention of 
claim 2 provided is shown in the brokenHine part of drawing 1 in invention of above-mentioned 
claim 1 — a fluctuation entry means (31) to set the both ends of the fluctuation range as 
adjustable is established. 
[0009] 

[Function] the above configuration — invention of claim 1 — a driving means (10) — wind 
direction — it drives so that a modification device (9) may fluctuate wind direction periodically, 
and air-conditioning air is supplied to indoor space, that time — wind direction — the wind 
direction detected with a location detection means (20) — according to a location, it is 
controlled by the airflow control means (51) so that wind direction increases the airflow of a 
blower fan (6) according to the other side horizontally from a vertical lower part. By this air-flow 
rate control, a wind speed becomes strong, so that it approaches horizontally, by air conditioning 
operation, descent of cold blast is controlled, by heating operation, the rise by the side of head 
lining of warm air is controlled, and air-conditioning arr arrives even at the habitation region of 
the periphery of indoor space. Consequently, indoor temperature distribution will be improved 
and the amenity of air-conditioning wilf improve. 

[0010] In invention of claim 2, since the fluctuation range of the wind direction by the driving 
means (10) is set as arbitration by the fluctuation entry means (31) in addition to an operation of 
invention of above-mentioned claim 1, indoor temperature distribution correspond to a resident's 
effective temperature in each habitation region, depend, and will become comfortable. 
[0011] 

[Example] Hereafter, the example of this invention is explained based on the drawing below 
drawi ng 2 . 

[0012] Dr awing 3 shows the structure of the conditioner (A) concerning the example of this 
invention, and casing (1) of a conditioner (A) is attached in the head-lining wall (2), and has the 
structure where the body section was mostly laid under the interior of a head-lining side. 
[0013] And the air suction port (3) for incorporating indoor air is formed in the center of an 
inferior surface of tongue of casing (1), the air port (4) for blowing off air-conditioning air indoors 
and (4) are formed in each flank of the inferior surface of tongue of casing (1), and the 
ventilation flue (5) where an air port (4) and (4) are covered from an air suction port (3), and air 
circulates is formed in casing (1), In this ventilation flue (5), the blower fan (6) with which a 
rotational frequency is adjusted by adjustable through a fan motor (7) with an inverter (not 
shown) is set to the right above section of the above-mentioned air suction port (3), and the 
heat exchanger (8) for heating or cooling intake air to the above-mentioned blower fan (6) 
downstream of a ventilation flue (5) is further arranged in it. 

[0014] Here to each above-mentioned air port (4) and (4) the wind direction which changes the 
wind direction of blow-off air — the flap (9) as a modification device and (9) being arranged, 
respectively, and by the flap motor (10) which is a driving means, and (10) Each flap (9) and (9) 
are rotated periodically (swing), wind direction is continued and fluctuated in the range of 90 
degrees which continues horizontally from a vertical lower part, and it is made as [ supply / it 
continues throughout indoor space and / by each flap (9) and (9), / air-conditioning air ]. 
[0015] In addition. (Thi) is a heat exchanger temperature sensor which it is arranged by the air 
suction port (3). and the suction-temperature sensor and (Th2) which detect intake air 
temperature are arranged by the heat exchanger tube of a heat exchanger (8), and detects heat 
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exchanger temperature, 

[0016] moreover, the wind direction as which drawing 4 detects wind direction from the rotation 
location of the above-mentioned flap (9) and (9) — the wind direction as a location detection 
means — the configuration of a location sensor (20) is shown and the cam (12) is attached in 
the revolving shaft (1 1) which connects a flap (9) with this flap motor (10), This cam (12) 
consists of a height (14) continued and formed in the periphery section semicircle of the 
concentric disk (13) fixed to the revolving shaft (11), and this disk (13). Moreover, the limit 
switch (15) which detects the rotation location of the above-mentioned cam (12) is formed, and 
this limit switch (15) is made as [ output / will be in switch-on and / a signal ], when engaging 
with the height (14) of a cam (12X while it will be in a cut ofF state and a signal rs not outputted, 
when engaging with the disk (13) of a cam (12) which rotates with the above-mentioned 
revolving shaft (11). 

[0017] Although drawing 5 is drawing explaining the operating state of the above-mentioned flap 
(9) and each flap (9) and (9) are made as [ swing / 90 degrees / in the range / between a 
horizontal direction and the direction of a vertical ], the hoop direction edge of the above- 
mentioned height (14) corresponds to each displacement location. Namely, a revolving shaft (11) 
corresponds in the direction of an arrow mark of drawing 4 in the condition that the rotation 
drive is carried out at the period which carries out an angular displacement from the angular^ 
displacement location PO whose flap (9) the range where the limit switch (15) is engaging with 
the height (14) is a criteria location, respectively to P4. And the range which has attended the 
disk (13) which a revolving shaft (1 1) rotates in the direction of an arrow mark further, and does 
not have a projection of a limit switch (15) is equivalent to the range in which the flap (9) has 
returned to PO from the anguFar-displacement location P4. and the include angle theta from 
[ from the flow of the above-mentioned limit switch (15) and a cutoff signal ] the criteria location 
AO, i.e., a horizontal position, detects — having — thereby — wind direction — it is made as 
[ detect / a location ]. 

[0018] Next, drawing 2 shows the control network of a conditioner (A), and transfer of a signal is 
attained [ control unit / outdoor / (B) ] for the indoor control unit (C) through the propagation 
circuit (D2) through the propagation circuit (D1) with the remote control unit (RM). and to the 
microcomputer (30) which performs central data processing the above-mentioned suction- 
temperature sensor (Thi), a heat exchanger temperature sensor (Th2X a rotational frequency 
sensor (Fs) (attached in the shaft of a fan motor (7)), and wind direction — a location sensor 
(20) While connecting possible [ the input of a signal ] through input circuit (N1) - (N4), 
respectively, through a drive circuit (K1) and (K2), the output of the above-mentioned fan motor 
(7) and a flap motor (20) is attained for the signal of a microcomputer (30), and it is in them. 
[0019] Moreover, (31) is a setting circuit as a fluctuation entry means said to invention of claim 
2. and it is setting up the swing range of a flap (9) with PI'-P3 of drawing 5 from the above- 
mentioned remote control unit (RM), and the swing range of a flap (9) is set up and changed into 
arbitration, and this setting circuit (31) serves as an additional function, in addition, as for a flap 
motor (20), a hand of cut consists of forward reverse change **** stepping motors in that case. 
[0020] Moreover, (32) is a store circuit which memorizes various data etc., and as shown in 
draw ing 6 , the functional relation of the rotation location of a flap (9) and the rotational 
frequency of a fan motor (7) is set to this store circuit (32). That is. it is set up so that the 
rotational frequency of a fan motor (7) may be increased at an increasing tempo, as a flap (9) 
approaches a horizontal position (90 degrees) from a vertical location, 

[0021] Next, the contents of control of the above-mentioned microcomputer (30) are explained 
based on the flow chart of drawing 7 . First, if it distinguishes whether it is under [ operation ] 
****** and is under operation at a step ST 1, it will progress to a step ST 2, An include angle 
theta is inputted the above — wind direction — the location, i.e., wind direction, of the flap (9) 
detected by the location sensor (20) — at a step ST 3 Distinguish whether it is swing mode, and 
if a setup by the remote control unit (RM) is in swing mode, at a step ST 4 It progresses to a 
step ST 5, making a flap (9) swing by the flap motor (10). the present wind direction — the 
target airflow (target rotational frequency) corresponding to an include angle theta is calculated 
based on the relation of above-mentioned dra wing 6 . and a fan motor (7) is controlled by the 



http : //www4 jpd 1 . inpit . go jp/cgi-bin/ tran web cgi ejje 



11/13/2007 



JP,06-042797,A [DETAILED DESCRIPTION] 



Page 4 of 5 



step ST 6 to become the above-mentioned target rotationaf frequency. 

[0022] On the other hand, by distinction of the above-^mentioned step ST 3 at the time of the 
fixed mode in which a setup of a remote control unit (RM) is not in swing mode While shifting to 
a step ST 7, stopping a flap motor (10) in a predetermined rotation location and setting a flap (9) 
to a fixed position Target airflow is fixed according to the command of remote control units (RM), 
such as a strong wind "H", a breeze "L", and a breeze "LL", at a step ST 8, and control of the 
above-mentioned step ST 6 is performed. 

[0023] Moreover, when it is not under operation by distinction of the above-mentioned step ST 
1, it shifts to a step ST 9^ a flap (9) is stopped and operation of a blower fan (6) is stopped at a 
step ST 1 0. 

[0024] In the above-mentioned flow, the airflow confa^ol means (51) said to invention of claim 1 
by control of steps ST5 and STB is constituted. 

[0025] Therefore, in the above-mentioned example, it drives so that a flap (9) may be periodically 
changed in wind direction by the flap motor (10), and it may get blocked and swing, and air- 
conditioning air is supplied to indoor space, that time — wind direction — the flap location, i.e., 
wind direction, detected with a location detection means (20) — according to a location, the 
rotational frequency of a fan motor (7) is controlled by the airflow control means (51) so that 
wind direction increases the airflow of a blower fan (6) according to the other side horizontally 
from a vertical lower part. By this air-flow rate control, as shown in drawing 8 , the range of the 
blow-off air to a horizontal direction becomes long, and air-conditioning air reaches even the 
periphery of indoor space, 

[0026] namely, in that by which a wind speed like above-mentioned before is horizontal with that, 
and does not increase it is shown in drawing 9 — as — the wind speed of blow-off air — which 
direction — also receiving — abbreviation, since it is the same In air conditioning operation, cold 
blast descends, and blow-off air may not reach even a periphery, or in heating operation, warm 
air may rise to a head-lining side, and it may not arrive even at the habitation region of a 
periphery at the point where the wind speed of the other blow-off air decreased to some extent 
to the periphery. On the other hand, in the direct lower part of an air port (4), there is the 
possibility of a wind speed being too strong and making a feeling of a draft produce, and the 
temperature distribution of indoor space will be in an uneven condition as [ show / in the two- 
dot chain line of drawLng _9 ]. 

[0027] since it is horizontal and a wind speed becomes strong in the above-mentioned example 
to it — air conditioning operation — also in any, by the horizontally near side, blow-off air 
resists a convection-current operation, and arrives even at the habitation region of the periphery 
of indoor space. Consequently, it is improved as indoor temperature distribution show the two- 
dot chain line of drawing 8 , and improvement in the amenity of air-conditioning can be aimed at. 
[0028] When it enables it to set the swing range of a flap (9) as arbitration like the additional 
function of the above-mentioned example especially corresponding to invention of claim 2, indoor 
temperature distribution will correspond to a resident's effective temperature in each habitation 
region, will depend, and will become comfortable, and higher efficacy wilt be obtained. 
[0029] 

[Effect of the Invention] As more than explained, according to invention of claim 1, as a control 
device of the conditioner air-conditioning air was made to blow off from the head-lining side of 
indoor space with a blower fan Since it was made for wind direction to increase the airflow of a 
blower fan according to the other side horizontally from a vertical lower part while fluctuating the 
wind direction of blow-off air from the vertical lower part periodically to the horizontal direction 
side so that it approaches horizontally — a wind speed — strong — becoming — air 
conditioning operation — also in any, a convection-current operation can be resisted^ blow-off 
air can be made to be able to arrive even at the habitation region of the periphery of indoor 
space, indoor temperature distribution can be improved, and, therefore, improvement in the 
amenity of air-conditioning can be aimed at. 

[0030] According to invention of claim 2, in invention of above-mentioned claim 1, since it 
enabled it to set the fluctuation range of wind direction as arbitration, indoor temperature 
distribution are improved by the thing corresponding to a resident's effective temperature in 
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each habitation region, and, therefore, higher efficacy can be demonstrated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of this invention. 
[Drawing 2] It is the control schematic diagram of the conditioner concerning an example. 
[Drawing 3] It is drawing of longitudinal section showing the structure of the indoor unit of the 
conditioner concerning an example. 

[Drawi ng 4] wind direction — it is the axial right-angle sectional view showing the structure of a 

location detection means. 

ISLrawing 5] It is drawing explaining actuation of a flap. 

[Drawing 6] It is drawing showing the relation between wind direction and a fan motor rotational 
frequency, 

[Dra wing 7] It is the flow chart Fig. showing the contents of control 

[Dr awing 8] It is drawing showing the temperature distribution of the indoor space by this 
invention. 

LPrayying 91 It is drawing showing the temperature distribution of the indoor space by the 
conventional thing. 
[Description of Notations] 
6 Blower Fan 

9 Flap (Wind Direction Modification Device) 

10 Flap Motor (Driving Means) 

20 Wind Direction — Location Detection Means 
31 Setting Circuit (Fluctuation Entry Means) 
51 Airflow Control Means 
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